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before a maker mindset is there does

not set you up for success. It’s about
creating a space in the curriculum for
maker education to be a part of what
they are doing.”

For instance, The Ellis School has
two “innovation stations”in middle
and high schools where students par-
ticipate in pre-selected activities every
month. At the high school level, proj-
ects tie to what is happening in class.
At the middle school, students make
projects that are not tied to the cur-
riculum, such as creating an origami

animal that lights up.

While the benefits of a maker edu-
cation are numerous, funding remains
a challenge.

“Even though our Ravenswood
Makerspace Collaborative was just
awarded a sTEM Innovation Award
by the Silicon Valley Education Foun-
dation, funding our work has been
difficult,” says Pronovost. “Many of
the skills learned are critical-thinking
skills, not rote facts. That has made it

harder to get the foundations and com-

panies we have reached out to for sup-
porttosay, ‘yes, as they rightfully want
a simple way to judge if their money is
being invested well.”

Jepson suggests jumping in simply
to prove that your group can build
something around it.

“Funding varies so much,” he says.
“One thing that seems to be common
is starting out with something that is
easy to get. For some people, that’s a vi-
nyl cutter that allows you to make signs
or decals. Those are $3,000. One group
did a Kickstarter campaign to buy a

laser cutter to cut various materials.”



ing a growth mindset where they fail
fast and are able to bounce back,” she
explains.

Abel-Palmieri says her school has
gone through a shift in its curricular
program in the last two years. To stay
relevant, educators focus on experien-
tial learning and partnerships, design
thinking and maker education to de-
fine and solve problems.

“sTEM is a huge focus,” she says.
“By incorporating maker education,
we’ve seen a huge uptickin science and
math course enrollment”

There’s also the tinkering process,
she adds, which is a great way to get
younger students engaged in making.
“It empowers them to learn where they
are creators and experimenters. There
may not be a bigger project in mind. It
doesn’t have to be about the technol-
ogy or creating a project or solving a
problem , but it is a great way to show
kids they can make things.”

Pronovost agrees and says the
maker movement gets students re-
energized about learning.

“Itis truly about the integration of
so many of the curricular subjects that
were siloed as high-stakes assessments
became more prominent. The con is
that learning is not so cut and dry, as
it’s not easily assessable on multiple-
choice assessment. Additionally, the
movement has a lot more avenues for
individual paths — even toward the
same goal — so it can be hard to assess
individual work and progress in com-
parison to peers.”

Still, Abel-Palmieri says students
can feel like they accomplish some-
thing quickly and gain competency
in what they are doing while being
engaged in a way different from a writ-
ten assignment.

“Say a student is an artist,” she ex-

plains. “In the past, they might have felt

that science wasn’t their thing. This en-
gages students in new ways where they

otherwise have not been engaged”

AUTHENTIC LEARNING

Another huge advocate of the maker
movement is Sylvia Martinez, author
of the book “Invent to Learn” and
a past ISTE member. Martinez has
worked in schools around the world to
bring the power of authentic learning
into classrooms, particularly in STEM
subjects. She calls the movement noth-
ing short of a global, technological and
creative revolution that will change the
way we produce, market and sell goods
and services worldwide.

“Plus it’s cool!” she says“Want a
new watch? Don’t ship it across the
world, just print it out! Better yet,
design it yourself and then print it out.
Using gee-whiz technology to make,
repair or customize the things we
need brings engineering, design and
computer science to life. Something
this epic should be on every educa-
tor’s radar.”

Martinez says the maker move-
ment overlaps with the natural incli-
nations of children and the power of
learning by doing.

“For educators, I believe that being
open to the lessons of the movement
holds the key to bringing the best
learner-centered teaching practices
back to the classroom. This is a way to
dramatically change the conversation
back to authentic learning”

She adds that in too many cases,
science and math have been stripped
of practical applications because of a
false premise that practical math is only
for students who don’t go to college.

“This is a recipe for disaster, and
I think we see the results in students
who gradually lose interest in STEM
subjects over the years. We cannot
and must not continue to pretend
that success in STEM subjects means

memorizing the textbook.”

Brian Jepson, publisher of Maker
Media’s book series, says making has
made him wish he paid more attention
to geometry in high school.

“From a personal experience, a
lot of times when I am working with
a CNC or a 3D printer or a modeling
program, I think, “This is why they
taught geometry’ Why do I need to
have these realizations in my mid-40s?
Why didn’t I learn this when I was a
kid. I wouldn’t have this incorrect at-
titude about the math I was taught.”

GETTING STARTED

For educators wondering where and
how to start implementing the maker
movement, Pronovost offers these
words of advice.

“Just dive in. Try giving your
students a little more flexibility in a
traditional project, such as a poster
presentation, and rather than have
them present on a topic, ask them to
solve a particular problem based on
your curriculum. Students may lean
toward digital tools or hands-on mate-
rials. Allow that variety”

When it comes to what makes
a good makerspace, practically any-
where will do.

“Our first one was in an aban-
doned portable classroom,” recalls
Pronovost. “While many of the six
others I'm building this month will
also go into an empty classroom, we
have to be more flexible due to space
at a couple of our sites. We're also con-
sidering a small trailer modeled off the
school’s Sparktruck.”

Abel-Palmieri says to have a maker
mindset in your school, you don’t actu-
ally need an official makerspace.

“It can happen in existing class-
rooms with recycled materials. Ma-
terials don’t have to be expensive.

[However], to develop a makerspace
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MAKE MAGAZINE FOUNDER DALE
DOUGHERTY CERTAINLY PROVID-
ED THE IMPETUS FOR THE MAKER
MOVEMENT WHEN HE LAUNCHED
HIS PUBLICATION NEARLY A DE-
CADE AGO - but the grassroots effort,
albeit on a much more basic level, has
existed for as long as humans have cre-
ated things.

“Everyone makes at some level,
but we have forgotten about it,” says
Dougherty. “Once we understand who
the makers are, we can find them in
history. People like Benjamin Franklin
and Henry Ford might be considered
makers. Apple founders Steve Woz-
niak and Steve Jobs were tinkerers and
designers.”

Whether we cite Franklin and
Ford or Seymour Papert, who in the
1960s defined constructionism and

studied how technology can provide

new ways to learn, makers have been
forging inroads for years.

What is new is how quickly the
maker movement — the technology-in-
fluenced p1Y community - has gained
momentum, especially in recent years.
Technology has rapidly accelerated,
providing more people with access to
innovative devices that enable them to
create, rather than just consume.

With the technological ability to
have more creators, Zach Kaplan, cCEO
of Inventables, an online hardware
store for designers in the maker move-
ment, says, “The key driver is that the
cost of tools such as 3D printers, CNC

(computer numerical control) mills,

and things like an Arduino and Rasp-
berry Pi motherboard and other core
tech products have come down and
are in the reach of normal consumers.”

For the less tech savvy, there are
literally thousands of magazines, pod-
casts and YouTube videos for those
wanting make their own products,
and, if they choose, sell them online.
Nearly anything can be used - from
junk to complex tech tools — because
the aim is to create something mean-
ingful and connect the physical world
to the digital realm.

OWNING THE ENVIRONMENT
In the education realm, 1STE member
Robert Pronovost, STEM coordina-
tor for the Ravenswood City School
District in East Palo Alto, California,
says the maker movement is giving
students more ownership of their
environment.

“In a society where so much is
mass-produced and locked down, the
movement allows everyone to realize
they don’t have to take things the way
they are presented to them.”

Lisa Abel-Palmieri, an ISTE mem-
ber and director of technology and in-
novation at the Ellis School, an all-girls
school in Pittsburg, Pennsylvania, says
the movement is about giving kids the
opportunity to explore, do hands-on
learning and use hands-on media to
create solutions.

“It provides hope for reigniting
how we look at education in a pro-
gressive way, and assists students with
the skills they need for the future in

terms of experimentation and hav-



The good news is the maker move-
ment has been elevated to the national
level. Just this past June, President
Obama held the first-ever White
House Maker Faire.

Dougherty told Phil Larson, se-
nior adviser for Space and Innovation
in the White House Office of Science
and Technology Policy, “Making sits at
the intersection of art and science, and
at the crossroads of technology and
design. Makers are using new tools and
technologies that are democratizing
production. With better tools, more
people can make things because it is
easier to take an idea and develop it
into a physical thing.”

COOL CREATIONS

Many wonderful things have been
created from the maker movement.
When asked what the stands out in
her recollection, Abel-Palmieri says, “I
would say that would be the artificial
limbs using autodesk and a 3D printer.
Our school worked with the Quality of
Life Technology Center on developing
assistive technology devices for those
with disabilities.”

Another team at The Ellis School-
created an assistive hair-tying device
for a woman with Parkinson’s who was
unable to lift her arms to style her hair.

“This had always been important
to her, so the students developed a hair
prototype device that would help her
pull her hair back.”

For Jepson, it was seeinga 17-year-
old student make a Segway clone from
scratch that one could actually ride.

“That was pretty amazing,” he says.
“Iwould not have expected that. Tech-
nology often separates us from the real
world, whereas when you approach it
as a maker, you have alot more control
and ownership to the technology. It

doesn’t own you anymore.”

INTRODUCING THE
MAKER MOVEMENT

Sylvia Martinez, author of “Invent to Learn,” offers these 10 tips for educators looking to
introduce the maker movement into their classrooms.

1.

START WITH YOUR KIDS. What are their interests? What would they like to make?

BRING IN THE COOL. A 3D printer is cool, but there many things out there that
might make your students wonder, “How did they do that?” leading to, “How can
I do that?”

. SHOP. Bringing new things into the classroom can be fun and spark a lot of new

making potential.

. CHECK IN WITH OTHER MAKER EDUCATORS. For instance, visit Twitter,
#makered, k12makers.org, or blogs like John Umekubo's Creatorstudio.org or Aaron
Vanderwerff at the Lighthouse Community Charter School.

. SEE WHAT OTHERS HAVE SHARED AND SHARE YOUR OWN. There

is a growing list of maker education resources created by the members of the K-12
FabLab Google Group.

READ UP. Start with "Invent to Learn: Making, Tinkering, and Engineering in the
Classroom,” because this is exactly why we wrote the book.

CHECK LOCAL. Your local museum, library or community college may be planning
or implementing a makerspace. Many are sprouting up.

. GIVE IT A GO. The maker movement for education is like channeling MacGyver.

Remember that '80s TV show where the hero's superpower was fixing the world with
paperclips and twisty ties? You can do more than you think just by trying something
and refining it.

BE BRAVE, NOT A MARTYR. Decide what to do and then be bold. Then, take it
20 percent further.

10. INVOLVE PARENTS AND STUDENTS. The most effective allies and advocates

for your cause will be students. Share your newfound insight and enthusiasm with them.
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